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FEDERALSPECIFICATION

REELS AND HUBS FOR !lAGh%TICRECORDINGTAPE,
GENERALSPECIFICATION FOR

This specification is approved by the Commissioner, Federal Supply
Service, General Services Administration, for the use of all Federal
Agencies.

1. SCOPE AND CLASSIFICATION

1.1 Scope. This specification covers the general requirements for reels
and hubs used in conjunctionwizh magnetic recordingcape.

1.2 Classification. Reels and hubs furnishedunder this specification
shall be designatedin the followingform, as specified (see 6.2).

ER

T
250

T

Basic indicacor Width indicator
(see 1.2.1) (see

1.2.1 Basic indicator. The basic

ER = empty reels
Eli= empty hubs

1.2.2 Iiicithindicator. The width
tape for which the reel is designed, in

1.2.2)

indicator

indicator

NAN

IL
Reel and hub
indicator
(see 1.2.3)

denotes the following:

is the nominal width of
thousandthsof an inch, for example,

l/4-inchtape is 250, l/2-inchtape is 500.

1.2.3 Reel and hub indicator. The reel and hub indicatoris expressedby
three letters (see 3.1) as follows:

(a) The first letter identifiesthe flangeor hub diameter,as appli-
cable (see table I).

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improvingthis documentshould be addressedto:
Commander,Naval Sea Systems Command, SEA 55Z3, Departmentof the Navy,
Washington,DC 20362-5101by usin~ the self-addressedStandardizationDocument
ImprovementProposal (DD Form 1426) appearingat the end of this document
or by letter.
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(b) The second letter identifiesthe ❑aterial and center hole
diameter (see table I).

(c) The third letter denotes the following:

(1) P= Precision reel or hub requiringvery close tolerances.
(2) N= Non-precisionreel or hub requiringtoleranceswhich are

not consideredprecise.

TABLE I. Reel and hub indicator.

L=First
letter

I E

J

K

L

M

N

D

L

. .

P

Q

s

T

u

Nominal flange
diameteri

6 (203.2)

9.75 (247.65)

3 (76.2)

4 (101.6)

5 (127)

7 (177.8)

NQt Snnlicable-==-..

10.5 (266.7)

12.5 (317.5)

14 (355.5)

15 (381)

16 (406.4)

Second
letter

A

B

c

D

G

Materials

Plastic or
fiberglass
filled
plastic

Plastic or
fiberglass

Metallic

Metallic
flange
pheno-lic
hub

Glass
flange
❑etallic
hub

Center-hole
diameterl

0.319 (8.10)

3 (76.2)

3 (76.2)

3 (76”.2)

3 (76.2)

1 Dimensions are in inches, metric equivalents are given for
informationonly.

2. APPLICABLEDOCUMENTS

2.1 The followingdocuments,of the issues
for bids or request for proposal, form a part of
specifiedherein:

Federal Specifications:

in effect on date of invitation
this specificationto the extent

FF-S-92 - Screw, !lachine: Slotted, Cross-Recessed or Hexagon
Head.

GGG-P-441 - Plate, Angle, Adjustable and Solid.

GGG-P-463 - Plate, Surface, (Granite) (Inch and Metric).

PPP-T-60 - Tape: Packaging, Waterproof.
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Federal Standard:

FED-STD-123 - Marking for Shipment (Civil Agencies).

(Activities outside the Federal Governmentmay obtain copies of Federal
specificationsand standards 8s outlined under General Informationin the
Index of Federal Specifications, Standards and Commercial Item Descriptions.
The Index, which includes cumulative bimonthly supplements as issued, is for
sale on a subscription basis by the Superintendent of Documents, U.S.
Government Printing Office, Washington, DC 20402.

(Singlecopies of this specification, and other Federal specifications and
standards required by activities outside the Federal Government for bidding pur-
poses are available without charge frm General Services Administration !lusiness
Service Centers in Boston, MA; New York, NY; Philadelphia, PA; Washington, DC;
Atlanta, GA; Chicago, IL; Kansas City, HO; Fort Worth, TX; Houston,TX; Denver,
CO; San Francisco, CA; Los Angeles, CA; and Seattle,WA.

(Federal Government activities may obtain copies of Federal standardization
documents and the Index of Federal Specifications, Standards and Commercial Item
Descriptions from established distribution points in their agencies.) ,

Military Specifications:

MIL-R-214 - Reel, PhotographicFilm; and Can or Case,
PhotographicFilm Storage (16mm and 35mm Film).

HIL-E-17555- Electronicand ElectricalEquipment,Accessories,
end ProvisionedItems (RepairParts): Packagingof.

.
Military Standards:

MIL-STD-105- Sampling Proceduresand Tables for
by Attributes.

HIL-STD-129 - Harking for Shipment and Storage.

Inspection

(Copies of military specificationsand standardsrequiredby contractors
in connectionwith specific procurementfunctionsshould be obtained from the
procuring activityor as directed by the contractingofficer.)

3. REQUIREMENTS

3.1 Specificationsheets. The individualitem requirementsshall be as
specifiedherein and in accordancewith the applicablespecificationsheet.
In the event of any conflict between this specificationand the applicable
specificationsheet, the latter shall govern.

3.2 @alification. Reels and hubs furnishedunder this specification
shall be products which are authorizedby the qualifyingactivity for listing
on the applicablequalifiedproducts list at the time set for openingof bids
(see4.2 and 6.3].

3.3 Materials. The reels and hubs shall be constructedof materialsas
specifiedherein and in the applicablespecificationsheet (see 3.1).

3
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3.3.1 Corrosion resistance. Metal parts shall be corrosion resistant or
shall be treated to resist corrosion. There shall be no evidence of corrosion
on any surface extending beyond the scratch when tested in accordance with 4.4.14.

3.4 Construction. Reels and hubs
3.4.1 through 3.4.16.

3.4.1 Symmetry. Unless otherwise
shall be symmetrical to permit mounting

shall be constructedas specified in

specified (see 3.1), each reel or hub
from either side.

3.4.2 Dimensionsand measurements. The dimensionsand measurementsof
the reels or hubs shall be as specified (see 3.1).

3.4.3 Mounting surfaces; The followingcharacteristicsof the lateral
mounting surfaces for reels or hubs shall not exceed the value specified
(see 3.1):

(a) Parallelism(see 4.4.3).
(b) Flatness (see 4.4.4).

3.4.4 Hub surfaces. The followingcharacteristicsof hub surfacesshall
not exceed the value specified [see 3.1):

(a) Inside surface shall be perpendicularto the lateralmounting
surface (see 4.4.5).

(b) Inside and outside surfaces shall be cylindrical (see 4.4.5 and
4.4.6).

3.4.5 Concentricity. The followingshall be related to the insidehub
surface within the runout values specified (see 3.1):

(a) Outside hub surface (see 4.4.7).
(b) Peripheryof the flanges (see 4.4.7).

3.4.6 Flange wobble. The wobble of the reel flanges shall not exceed
the value specified (see 3,1 and 4.4.8).

3.4.7’ Tape path clearance. The inside surface of the reel flanges shall
not lie within the tape path as specified (see 3.1 and 4.4.9).

3.4.8 Moment of inertia. The moment of inertia for reels shall not exceed
the value specified (see 3.1 and 4.4.10).

3.4.9 Roughness of surfaces. The roughnessof the followingsurfacesshall
not exceed the value specified (see 3.1):

(a) Inside flange(see4 .4.11).
(b) Outside hub [see 4.4.12).

3.4.10 Flange deflection. The flange deflectionshall not exceed the value
specified (see 3.] and 4.4.13).

3.4.11 Temperatureand humidity stability. Plastic reels’and hubs shall
conform to 3.4.2 through 3,4.10 after being subjectedto the test of 4.4.14.
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not exhibit any splitting,
4.4.16.

Percentageof open flange area. The percentageof the open flange
area or flange holes for reels shall not exceed the value specified (see 3.1).
The total area of the flange shall be that area bounded by the outside hub diam-
eter and the periphery of the flange. The periphery of the flange shall be
continuous. Unless otherwise specified (see 3.1), flange holes in one flange
shall be directly in line vith flange holes in the opposite flange.

3.4.1,4 Threadingmethod. Reels shall have a method of threadingas speci-
fied (see 3.1). Unless otherwise specified (see 3.1), all reel flangesshall have
a minimum of one flangehole or cutout to facilitatetape threading. A boundary
of any such opening shall be adjacent to the outside cylindricalhub surface
within 1/4 inch (6.350 (millimeters)mm)) and shall be a minimum of 1/2 square
inch (322.58mm) in area.

3.4.15 Flange mounting holes and drive holes. The flange mounting holes
and drive holes for reels or hubs shall be as specified (see 3.1).

3.4.16 Reel flange fastening❑ethod. The method of fastening the reel
flanges to the hub for other than molded plastic reels shall be as specified
(see 3.1).

3.4.17 Friction rings. When specified (see 6.2), frictionrings shall be
provided as specified (see 3.1) and shall be examined as specifiedin 4.4.15.

0 3.”5 Workmanship. The reel and hub surfaceswhich are exposed to the tape
and the mounting surfacesof the reel and hub shall be free from voids, nicks,
scratches,and other imperfections. Voids and nicks which do not fall completely
within e
inch (12

4.

4.1
tract or

circle 1/16 inch (1,.5875mm) in diameter and scratcheswhich exceed 1/2
700 mm) in length shall be cause for rejection.

QUALITY ASSURANCE PROVISIONS

Responsibilityfor inspection. Unless otherwisespecified in the con-
purchase order, the contractor is responsiblefor the performanceof all

inspectionrequirementsas specified herein. Except as otherwisespecified in the
contractor purchase order, the contractormay use his own or my other facilities
suitable for the performanceof the inspectionrequirementsspecifiedherein,
unless disapprovedby the Government. The Governmentreservesthe right to per-
form any of the inspectionsset forth in the specificationwhere such inspections
are deemed necessary to assure that supplies and services conform to prescribed
requirements.

A.1.l Responsibilityfor compliance. All items must meet all requirements
of sections 3 and S. The inspectionset forth in this specificationshall become
a part of the contractor’soverall inspectionsystem or quality program. The
absence of any inspectionrequirementsin the specificationshall not relieve
the contractorof the responsibilityof assuringthat all productsor supplies
submittedto the Governmentfor acceptancecomply with all requirementsof the
contract. Sampling in quality conformancedoes not authorize submissionof known
defectivematerial,either indicatedor actual,nor does it commit the Government
to acceptanceof defectivematerial,
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4.1.2 Classification of inspections. The inspection requirements specified
herein are classified as follows:

(a) Qualification inspection (see 4.2).

(b) Quality conformance inspection (see 4.3).

4.1.3 Test environment. Unless otherwisespecified,tests requiredby
this specificationshall be made at an ambienttemperatureof between 78 and 68
degrees Fahrenheit (°F) (25.56and 20.00 degrees Celsius (°C)) and a relative
humidity of between 40 and 60 percent.

4.2 Qualificationinspection. Qualificationinspectionshall be con-
ducted at a laboratoryapprovedby the Naval Sea Systems Command (NAVSEA)and
shall consistof the tests specified in table 11 (see 3.2 and 6.3). Qualif-
ication approvalof a particularreel or hub covered under this specification
and specifiedin an applicabledetail specificationshall constitutequalif-
ication for all reels or hubs of the particulargroup representedby that reel
or hub.

TABLE II. Qualification and quality conformance inspection and examination.

A

B

Examination
ap.dt.P~t

Visualexamination
Dimensions(see 3.1)
I’apepath clearance

Mounting surface:
Parallelism

Flatness

Hub surfacel

Perpendicularity

(inside)

Cylindricity

Concentricity

Outside hub surface

Periphery of flanges

Flange wobble

~pplicable Applicable
‘ql]irement, test

3.5 4.4.1
3.4.2 4.4.2
3.4.7 4.4.9

3.4.3 4.4.3,
4.4.4

3.4.4 4.4.5,
4.4.6

3.4.5 4.4.7

3.4.6 4.4.8

See footnotesat end of table.

Qualifi-
cation

x
x
x

x
x

x

x

x

Quality conformance
inspection

Inspection
level

Nonprecision
reels and
hubs S-3

Precision
reels and
hubs S-4

Nonprecision
reels and
hubs S-3

Precision
reels and
hubs S-3

AQL
[percent)

4.0

4.0

10

6.5

0

0
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TABLE 11. Qualificationand qualitv conformanceinspection
examination.- Continued

Quality conformance
inspection

Examination Applicable Applicable Qualifi- Inspection AQL
Group and test requirement cesc cation level (percent)

Dimensions 3.4.2 4.4.2 x
Moment of inertia 3.&.8 4.4.10 x
Roughness of surfaces 3.4.9 4.4.11, x 5 ----

Inside flange 4.4.12 Samples
Cz Outside hub

Flange deflection 3.4.10 4.6.13 x
Temperatureand 3.4.11 4.4.14 x
humidity stability .

Friction rings 3.4.17 4.4.15 x
Drop resistance 3.4.12 4.4.16 x

X When performance of these tests results in destruction of the reel under test,
the applicable sampling procedures of 4.3.1.1 and 4.3.1.2 shall not apply. A
minimum of five samples from each lot shall be
any one failure being cause for rejection.

2 See 4.3.1.1.1 through 4.3.1.2.1.

subjectedto these tests, with

five reels or hubs for which4.2.1 Qualificationsamples. Not less than
qualificationis desired shall be subjectedto each of the tests specifiedin
cable 11.

4.3 Quality conformanceinspection. Empty reels and hubs shall be selected
in accordancewith 4.3.1, from each lot offered for delivery,and shall be subiec-
ced to the appropriate group A, B. and C examinations and tests of table
minimum lot size shall be 1000 reels or hubs for orders of 1000 or more.
orders of less th,an1000, the lot size may be the order size. Orders of
1000 may be grouped to form a lot of 1000 of more, or may be filled from
epproved standby stock.

11. i%e
For
less than
previously

4.3.1 Sampling for quality conformanceinspection. Sampling for quality
conformanceinspectionshall be in accordancewith HIL-STD-105and as specified
in table 11 [see 4.3.1.1 and 4.3.1.2).

6.3.1.] Non-precisionreels and hubs. Lot sampling for non-precisionreels
and hubs shall be in accordancewith table 11 and 4.3.1.1.1.
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4.3.1.1.1 Lot sampling for group C quality conformance inspection for
non-precision reels and hubs. Group C examinations and tests of table 11 0

shall be performed initially and as often thereafter as necessary to assure
continued compliance with this specification. Failure to conform to any of the
group C examinations and tests shall be cause for rejection of the lot repre-
sented by the samples. !ion-precisionreels and hubs of the particular des-
ignation specified shall not be offered for delivery until an initial lot has
been tested and passed the group C examinations and tests of table II.

4.3.1.2 Lot sampling for precision reels. Lot sampling for precision
reels and hubs shall be in accordancewith table II and 4.3.1.2.1.

4.3.1.2.1 Lot sampling for group C quality conformance inspection exami-
nations and tests for precision reels. Group C examinations and tests of table II
shall be performed initially with the specified requirements,. Failure to conform
to any of the group C examinations and tests shall be cause for rejection of
the lot represented by the samples. Precision reels of the particular designation
specified (see 6.2) shall not be offered until an initial lot has been tested
,and passed the group C examinations and tests of table II.

4.4 Examinationsand tests. Examinationsand tests shall be performed
as specified in 4.4.1 through 4.4.16.

4.4.1 Visual examination. Each reel or hub shall be visually examined
with the normal unaided eye to determineconformanceto 3.3.1, 3.4 and 3.5.

4.4.2 Dimensionalmeasurements. Each reel or hub shall be ❑easured in
accordancewith 4.4.2.1 through 4.4.2.14 (see 3.4).

4.4.2.1 Inside diameter (id) of hub. The apparatusshall consist of a
special “GO NO-GO” gauge constructedof hardened tool steel as shown on figure
1. The id of the hub shall be placed over the “GO” portionof the gauge and
shall not pass over the “NO-GO”portion of the gauge.

4.4.2.2 Outside diameter (od) of flange. The apparatusshall consistof
a special “GO NO-GO” gauge constructedof hardened tool steel as shown on
figure 2. The flange of a reel shall be placed flat on the surface of the
gauge. The flange shall pass between the “GO” gauge pins and shall not pass
between the ‘*NO-GO”gauge pins.

4.4.2.3 Oilof hub. The apparatusshall consist of a special “GO NO-GO”
gauge constructedof hardened tool steel as shown on figure3. The gauge
shall be placed on the od of the hub, The hub shall pass through the “GO”
portion of the gauge and shall not pass through the “NO-GO”portion of the
gauge.

4.4.2.4 Keyslot pitch diameter (3-inchcenter hole and angle between
successivekeyslots). The apparatusshall consist of the special “GO NO-GO”
gauge constructedof hardened tool steel as shown on figure4. The id of
the reel or hub shall be placed on the gauge. The keyslots shall pass over the
“GO” gauge pin of the gauge and shall not pass over the “NO-GO” gauge pin of
the gauge.
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4.4.2.5 Keyslot width.
\

The apparatusshall consistof a special “GO NO-GO”
plug gauge constructedof hardened tool steel as shown on figure 5. The “GO”
portion of the plug gauge shall be inserted into a keyslot. The “GO” portion
of the gauge shall pass through the keyslot and the “NO-GO” portion of the
gauge shall not pass through the keyslot. The procedure shall be repeated for
the remaining keyslots.

4.4.2.6 Flange thickness. The
meter. The thicknessof each flange
places approximatelyequidistant.

apparatusshall consist of a standardmicro-
shall be measured using a micrometerin three

4.4.2.7 Diameter for flange clearance. The apparatusshall consistof
a reel pedestal. The pedestal shall be a disc with a diameter equal to the
“L” dimension specified (see 3.1). At least one surfaceof the disc shall be
flat to within 0.0005 inch (0.01270mm) full indicatormovement (FItl).The reel
shall be placed with-one face of the mounting surface flat on the flat precision
surface of the reel pedestal. The reel shall be centeredon the reel pedestal
and shall be subjectedto a visual examinationwith the normal, unaidedeye. The
procedure shall be repeatedon the other surface of the reel.

4.4.2.8 Overall width of reel or hub. The test apparatusshall consistof
& surface plate, grade A or AA in accordancewith GGG-P-463;a vernier height
gauge; and a special fixture constructedof hardened tool steel as shown on
figure 6. The base of the fixture shall be placed on the surface plate and the
reel or hub shall be placed with one face of the mountingsurface flat on the
base. The top plate shall be placed on the other face of the reel or hub
❑ounting surface. T%G reel or hub shall ba cei~ze~edcw the [ixtti~e.The
vernier height.gauge shall be placed on the surface plate and shall contact the
top plate surface. The test set-up shall be as shown on figure 7. With the
reel or hub set up as specified above, the overall height of the fixtureand
the reel or hub shall be measured with the vernier height gauge in at least two
places. Remove the reel or hub and reassemblethe fixture. The overall height
of the assembled fixturewithout the reel or hub from the surface of the
surface plate shall be measured. The differencebetweenthese measurements
shall be used to determineconformanceto the width requirementas specified
(dimensionM).

4.4.2.9 Distance between flangesat hub. The test apparatusshall
consist of a special “GO NO-GO” gauge constructed of hardened tool steel as
shown on figure 8. The “GO” portion of the gauge shall be inserted between the
flanges and shall contact the hub surface. The “NO-GO” portion of the gauge
shall not fit between the flanges so as to ❑ake contact with the hub surface.

4.4.2.10 Flange ❑ounting hole diameter. The test apparatusshall consist
of a special “GO NO-GO” plug g6uge constructedof hardenedtcml steel as shown
on figure 5. The “GO” portion of the plug gauge shall be inserted into the
flange mounting hole of the hub, The “GO” portion of the gauge shall pass
through the hole and the “NO-GO”portion of the gauge shall not pass through
the flange mounting hole of the hub. The procedure shall be repeated for the
remaining flange mounting holes.

9
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4.4.2.11 Diameter of flange mounting hole bolt circle and the angle

between adjacentkeyslots and flange mounting holes. The test apparatusshall
consistof a special gauge constructedof hardened tool steel as shown on
figure 9. The-flange-mountingholes and keyslots shall be alignedwith the

I mountinghole gauge pins and keyslot gauge pins of the gauge. The gauge pins
shall pass through the mounting holes and keyslots.

I

4.4.2.12 Mounting hole diameter (plastic reels). The test apparatus shall
consist of a special “GO NO-GO” plug gauge constructedas shown on figure5.
The “GO” portion of the plug gauge shall be inserted into the mounting hole of
the reel. The “GO” portion of the gauge shall pass through the hole and the
“NO-GO”portion of the gauge shall not pass through the hole.

4.4.2.13 Keyslot (dimensions]. The test apparatusshall consist of the
special “GO NO-GO” gauge constructedof hardened tool steel as shown on figure
10. The mountinghole of the reel shall be placed on the gauge. The ksyslots
of the reel shall pass over the “GO” portion of the gauge and shall not pass

over the “NO-GO” portion of the gauge.

4.4.2.13.1 Keyslot width (plasticreels). The test apparatusshall consist
of the special “GO NO-GO” plug gauge constructedof hardenedtool steel in accor-
dance with figure 5. The “GO” portion of the gauge shall be inserted into the
keyslot of the reel. The “GO” portion of the gauge shall pass through the key-
slot and the “NO-GO” portion of the gauge shall not pass through the keyslot.
The procedureshall be repeated for the remainingkeyslots.

I
4.4.2.14 Drive hole. The test apparatusshall consistof the specialgauge

constructedof hardened tool steel in accordancewith figure n(a) or n(b) as o

applicable. The mounting hole of the reel and a drive hole shall be alignedwith
the mountinghole pin and drive hole gauge pins of the gauge. The pins shall pass
throughthe mounting hole and drive hole of the reel. This procedureshall be
repeatedfor any remainingdrive holes.

4.4.3 Mounting surface parallelism. The test apparatusshall consistof
the apparatusspecified in 4.4.2.8 except the vernier height gauge shall be
replacedwith a dial indicator. The test set-up shall be as specified in 4.4.2.8.
With the reel or hub set up as specified in 4.4.2.8, the dial indicatorshall,be
placed on the surface plate and the stylus of the dial indicatorshall contactthe
top plate. A total of six measurementsshall be taken in three separategroups of
two each. Each group of measurementsshall be taken approximately60 degrees
apart and shall be diametricallyopposite each other at a diameter not less than
0.9 times the outside diameterof the mounting surface. The total differencein
each group of oppositemeasurementsshall be divided by the diameter at which
these measurementswere taken. The result of each of these three calculations
shall not exceed the value specified (see 3.1).

4.4.4 Mounting surface flatness. The test apparatusshall consistof a
surfaceplate, grade A or AA in accordancewith GGG-P-463,or equivalent,and a
dial indicatorgauge. The mounting surface of the hub, prior to assemblyor
completelydisassembled,shall be placed on the surfaceplate. A dial indica-
tor gauge shall be placed on the surface and the stylus of the dial indicator
shall contactthe mounting surface. The dial indicatorshall be moved from a
point at the inside diameter,ofthe mounting surface to a point at the inside
diameterof flange and mating hub diameter of the mounting surface. FIM shall o
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approximately90
repeatedfor the

opposite ~ounting surface. The FIPlshall be not
(see 3.1)0

4.4.5 Inside hub surface perpendicularity.
of the apparatus specified in 4.4.4 and an angle
or B in accordancewith GGG-P-441,or equivalent.

greaterthan the value specified

The test apparatus shall consist
plate, type I, class 2, grade A

The angle plate shall be placed
on the surface plate so that one face of the angle plate is at 90 degrees to the
surface plate. The hub of the reel, prior to assemblyor completelydisassembled,
shall be placed and held with one face of the mounting surface flat against the
angle plate so that the outside cylindricalhub surface shall not contact the
surface plate. A dial indicatorshall be placed on the surfaceplate and the
stylus of the dial indicatorshall contact the inside cylindricalhub surface.
The dial indicatorshall be moved along each edge of the hub surface-andthe
❑inimum dial indicatorreading on each edge shall be recorded. Unless otherwise
specified (see 3.1), the difference between the minimum edge readingsshall not
exceed the value specified. The hub shall be rotated approximately120 degrees
and the procedure shall be repeateduntil three measurementshave been taken.

4.4.6 Outside hub surface cylindricity. The test apparatusshall consist of
one of the followingtest set-ups. as applicable:

(a) Unless otherwise specified (see 3.1). the hub of a reel, prior to
assemblyor completelydisassembled,shall be tested and the hub
shall be set up as specified”in4.4.5.

(b) When specified (see 3.1), a fully assembledreel shall be set up as
specified in 4.4.7.

With the reel or hub in the applicabletest set-up (see4.4.6), the stylus of a
dial indicatorgauge shall contact the outside cylindricalhub surface. The dial
indicatorshall be moved along each edge of the hub surfaceand the maximum dial
indicatorreading on each edge shall be recorded. Unless otherwisespecified
(see 3.1), the total differenceberwecn the maximum edge readingsdivided by the
width of the hub shall not exceed the value specified. The reel or hub shall be
rotated approximately120 degrees and the procedure repeateduntil a total of
three measurementshave been taken.

I 4.4.7 Runout (5/16- and 3-inch center hole reels and hubs). The tesz
i apparatusshall consist of a lathe bed or similar apparatus;a dial indicator

i

i gauge; and a runout fixturewhich shall be constructedof hardenedtool steel

: consistingof two parts (reel and hub mounting part and reel and hub center-
[ ing part). These two parts shall be constructedin accordancewith figure 12

i for 5/16-inch (7.9375mm) cencer hole reels and figure 13 for 3-inch (76.2mm)
center hole reels and hubs. The reel mounting part shall be ❑ounted betweenk
two standard lathe centers on a lathe bed or similar apparatus. The lathe

E centers shall be adjusted using a dial indicatorgauge to align the lathe,
centers. Tinerunout on surface “d” of the reel mountingpart for a 5/16-inch
center hole reel [see figure 12) or surface “b” of the reel mountingpart for a
3-inch center hole reel or hub (see figure 13) shall be measured to ensure the
perpendicularity

11Source: https://assist.dla.mil -- Downloaded: 2016-11-26T07:39Z
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of surface “b” or “d”, as applicable,of the mounting fixture to the centerline
between the lathe centers. The completelyassembledreel or hub to be tested ●
shall be securelyclamped in the applicablerunout fixture, and the appli-
cable runout fixture shall be mounted between the adjusted lathe centers as
shown on figure 14 or 15, as applicable. With the reel or hub set up as speci-
fied above, a dial indicator gauge shall be positioned on the outside cylin-
drical hub surface. The reel or hub shall be rotated, and the hub runout shall
be measured to determine conformance to 3.4.5. The dial indicator gauge shall
then be positioned on the outside flange rim. The reel shall be rotated and
the flange runout shall be measured to determine conformanceto the specified
value. This measurementshall be repeated on the other flange rim. These
three measurementsmay be ❑ade simultaneouslyafter the dial indicatorshave
been properlypositioned.

4.4.8 Flange wobble. The test apparatusand test set-up shall be the
same as specifiedin 4.4.7. While the reel is still mounted in the runout
fixture set-up, a dial indicatorgauge shall be positionedto contact the
inside surfaceof the reel flange,approximately1/4 inch (6.350mm) from the
outside flange rim. To prevent flange deflectionduring the measurement,
another indicatorgauge shall be positionedon the outside flange surface
directly opposite the gauge in contactwith the inside flange surface to exert
approximatelyequal pressure on each side of the flange. The reel shall then
be rotated,and the lateralrunout of the flange shall be measured with the
indicatorgauge in contactwith the inside
formanceto the specifiedvalue. The test
f]ange.

4.4.9 Tape path clearance. The test
same as specifiedin 4.4.7 except the dial
a flangewidth gauge having the dimensions

flange surface to determinecon-
shall be repeatedon the other reel

apparatusand test set-up shall be the
indicator gauges shall be
specified in table 111.

TABLE 111. Width gauge dimensions.i

Dimensions
Nominal tape
width (inches) max min

1/4 (6.350) 0.2522 (6.4059) 0.2520 (6.4008)
1/2 (12.7000) ,5044 (12.8118) .5040 (12.8016)
3/4 (19.050) .7544 (19.1618) .7540 (19.1516)

1 (25.400) 1.0044 (25.5118) 1.0040 (25.5016)
1-1/2 (38.100) 1.5044 (38.2118) 1,5040 (38.2016)
2 (50.800) 2.0044 (50.9118) 2.0040 (50.9016)

1 Dimensionsare in inches. Metric equivalentsare
given for informationonly.

replacedwith

With the reel mounted in the runout fixture set-up (see 4.4.7), the applicable
flange width gauge (see table III) shall be mounted such that it is centeredon
the tape path center line’,as specified (see 5.1), relative to either reel
mounting surface,and such that it can be moved between the reel flanges in
a straight line which is 90 degrees to the centerlinebetween both lathe

12Source: https://assist.dla.mil -- Downloaded: 2016-11-26T07:39Z
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cenrers. The reel shall be rotated and the width gauge shall be moved between
the flanges from the outside flange rim co the hub surface to determinecon-
formance Lo 3.4.7. The flange width gauge shall then be centeredon the speci-
fied tape path centerlinerelative to the opposite reel mounting surface. The
reel shall be rotated and the width gauge shall be moved between the flanges
from the outside flange rim to the hub surface to determine conformanceto the
specified velue.

L.4.1O Moment of inertia. The test apparatusshall consist of a rigid,
level knife-edge;a stopwatch accurate to 1/10 second; and a scale accu-
rate to within 1/16 pound. A fully assembledreel shall be weighed and placed
on a rigidly supported,absolutely level knife-edge arranged to ❑ake a line
contact with the inner cylindricalhub surface. The reel shall be started into
motion to swing as a pendulum, and 20 completeoscillations (forwardand back)
shall be timed to within 1/10 second with a stopwatch. The moment of inertia
shall be calculatedby the following formulaco determine conformanceto 3.4.8:

Tzg - h
I —)= wh(

4112

or : I = wh(O.815 T2 - h)

or (in S1 units):

I = wh(l.?49 T2 - h)

Where:
I =

w=
h =
T=

g =
m =

moment of inertia - pound-feetz(grams-meterz)
weight of reel - pounds (grams)
hub hole radius - feet (meters)
period of one complete oscillation- second
32.17 feet per second per second (9.81meters per second per second)
3.14 - dimensionless number

4.4.11 Roughnessof inside flange surface. The test apparatusshall con-
! sist of a profilomeceror similar surface analyzer. The reel shall be disas- >

sembled into the flanges and hubs. Reels which cannot be disassembledshall be
tested prior to ass~bly, completelyassembled,or destructivelydisassembled.

i
I Using a profilometeror similar surface analyzer,the inside surfaceof each
! flan~e shall be ❑easured to determine conformanceto the

t
I 4.4.12 Roughnessof outside hub surface. The test
}
1 shall be repeatedon the outside cylindricalhub surface

I to the specifiedvalue.

specifiedvalue.

specifiedin 4.4.11
to determineconformance

\

I
4.L.13 Flange deflection. The test apparatusshall consistof a reel

support; a dial indicatorgauge; a 10-pound(4.536-kilogram)weight; and a method#
of applying load on reel. The reel supportshall be a metallic ring having a
line of contact only between the ring support and the outside surface of the
flange. The line of contact shall be a circle of a diameter equal to 0.9 times

a

the outside reel flange diameter. The method of applying the measurementload
to the reel shall consist of an aluminumdisc 1/2 inch (12.70mm) thick and hav-
ing a diameter larger than the hub hole diameter and less than the reel lateral

13Source: https://assist.dla.mil -- Downloaded: 2016-11-26T07:39Z
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mounting surface diameter. The reel shall be placed on the leveled support as
shown on figure 16 so that the circular line contact shall be concentricwith ●
the outer diameter of the flange. The weight-holdingdisk shall then be posi-
tioned in the center of the lateralmounting surface of the reel. The dial
indicatorgauge shall be positionedto measure the vertical ❑ovement of the
disc. The 10-pound (4.536-kilogram)weight shall be,added to the center of the
weight-holdingdisc and the resultingdeflections’hallbe measured to determine
conformanceto the specifiedvalue.

4.4.14 Temperature and humidity stability. The test apparatus shall
consist of a temperature-humidity chamber. The reel or hub (plastic or metal)
shall be subjected not less than four times to the temperature and humidity
sequence specified in table VI. The metal reel or hub shall be scratched in
three places (hub to rim) through the surface treatment of the base material.
immediately after completion of the test, only the plastic reel or hub shall
be measured to determine conformance with the specified values. The scratches
made on the metal reel or hub shall be examined to determine if corrosion has
extended beyond the scratch in accordancewith 3.3.1.

TABLE VI. Temperatureand humidity sequence.

Period] Temperature Humidity
(hours) (°F)(oC) (percent)

1 75 (23.9) 50
3 40 (4.&) 90
3 130 (54.4) 90
1 40 (4.4) 90

‘Periodsshall be measured immediatelyafter stable
temperatureand humidity conditionshave been obtained.

4.4.15 Friction rings. When required (see 3.1), the friction ring shall

meet the measurements as specified (see 3.4.17), and shall show no signs of

looseness, buckling or puckering, cracking, splitting, or other signs of
deterioration.

4.4.16 Drop resistance. When the reel or hub is packaged in its individ-
ual paperboard container (s,ee5.1), the packaged reel or hub shall- be dropped a
vertical distance o’f at least 5 feet (1.524 meters) above a concrete floor

to strike on edge. The reel or hub shall be examined for conformance to 3.4.12.

5. PACKAGING

(The packaging requirements specified herein apply only for direct
Government acquisition.)

5.1 Packaging and packing. Unless otherwise specified (see 6,2), empty

reels or hubs shall be individually packaged in a paperboard container. When
specified (see 6.2), empty reels or hubs shall be individually packaged in an

envelope of 40-pound basis weight kraft paper or metal container conforming to o
14Source: https://assist.dla.mil -- Downloaded: 2016-11-26T07:39Z
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NIL-R-214. Envelopes shall permit easy insertionand removal of a full reel of
tape. Each metal containershall be sealed against moisturewith l/2-inch
(12.70-mm)pressure sensitivetape conformingto class 1 of PPP-T-60.

5.1.1 Intermediate packs and packing. Intermediate packs shall be in
accordancewith level A or C, packs (exteriorcontainers)level A, B or C as
specified (see 6.2), in accordancewith HIL-E-17555.

5.2 Narking. Marking for military shipment shall be in accordancewith
MIL-STD-129. Narking for civil agencies shipment shall be in accordancewith
FED-STD-123.

6. NOTES

6.1 Intendeduse. Reels and hubs covered by rhis specificationshall be
used in the followingapplications:

(a) Non-precision reels and hubs. Non-precisionreels and hubs’are
used for those applicationsthat do not require extremelyaccu-
rate operationand the recorder,’reproducerperformancerequire-
ments are significantlyless than the state-of-the-artlimits.

(b) Precisionreels. Precisionreels are used for those applications
that require extremely accurateoperationand impose state-of-the-
art limitationson recorder/reproducerperformance.

(a)

(b)
(c)
(d)
(e)
(f)

(8)
(h)

Title, number, and date of this specification, applicable

specification sheet and part number.

Reel and hub classification(see 1.2 and 3.1).
When frictionrings are required (see 3.1 and 3.4.17).
When precision reels are required (see 4.3.1.2.1).
Individualpackaging container (see 5.1).
When empty reels or hubs are to be furnishedin paperboardor
metal containers (see 5.1).
Level of intermediatepackagingor packing (see 5.1.1).
Harking requirements(see 5.2).

6.3 Qualification. With respect to producrs requiringqualification,
awards will be made only for products which are. at the time set for opening
of bids, qualified for inclusionin the Qualified ProductsList QPL-W-R-175
whether or not such productshave actuallybeen so listed by that date. The
actencionof the contractorsis called to these requirements,and manufacturers
are urged to arrange to have the products they propose to offer to the Federal
Governmenttested for qualificationin order that they may be eligibleto be
awarded contrac~sor purchase orders for che productscovered by this specifi-
cation. The activity responsiblefor the Qualified Products List is the Naval
Sea Systems Command, SEA 5523, Departmentof the Navy, Washington,DC 20352-51O1,
and informationpertainingto qualificationof productsmay be obtained from
that activity. Applicationfor qualificationtests shall be made in accordance
with “ProvisionsGoverningQualificationSD-6” (see 6.3.1).

15
Source: https://assist.dla.mil -- Downloaded: 2016-11-26T07:39Z

Check the source to verify that this is the current version before use.



W-R-175D

6.3.1 Copies of “ProvisionsGoverningQualificationSD-6” may be obtained o
upon applicationto CommandingOfficer, Naval Publicationsand Forms Center,
5801 Tabor Avenue. Philadelphia,PA 19120.

6.4 Subject term (key word) listing.

Fiberglass
Glass flange
Hubs
Magnetic tape
Metallic flange
Plastic
Reels

6.5 Changes from previous issue. Asterisks are not used in this
revision to identifychangeswith respect to the previous issue due to the
extensivenessof the changes.

MILITARY INTERESTS:

Custodians

Army - CR
.,. “,,Ilavy - cm
Air Force - 99

Review activities

Navy - NV, OM
Air Force - 80
DLA - ES

User activity

Navy - AS

16

CIVIL COORDINATINGACTIVITY:
NASA - NPPO

Preparing activity:
Navy - SH
(Project 5835-0079)

Source: https://assist.dla.mil -- Downloaded: 2016-11-26T07:39Z
Check the source to verify that this is the current version before use.



W-R-175D

i

SH 13202754

D~Z)”a.Z.li

2.2SO(S7.7SO)min k-f USO(S7.MO)mfn

SH 13202755

FIGURE 1. Inside diamerer gauge.

NOTES:
1. Diameter” “a” shall be the “GO” portion of the gauge and shall be

0.0005 inch (0.0127 mm) less than the minimum applicabledimension
specified (see 3.1).

2. Diameter “b” shall be the “NO-GO”portion of the gauge and shall
be equal to the maximum applicabledimensionspecified (see
3.1) accurateto 0.0001 inch.

3. A toleranceof 0.0001 inch shall be appliedplus on the GO ❑ember
and plus on the NO-GO member.

-GE PINS
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.- . . .
8 b

)$,f -E
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I

FIGURE 2. Outside diameter of flange gauge.

NOTES:
1. Dimension “a” shall be the “GO” portion of the gauge and shall

be 0,0005 inch (0.0127mm) larger than the maximum “B” dimension
specified (see 3.1).

2. Dimension “b” shall be the “NO-GO”portion of the gauge and
shall be equal to the minimum “B” dimensionspecified (see 3.1)
accurateto 0.0001 inch.

3. A toleranceof 0.0001 inch shall be applied minus on the GO member
and minus on the NO-GO member.
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EIGURE 3. Outside diameter gauge.

NOTES:
1. Dimension “a” shall be the “GO” portion of the gauge and shall

be 0.0005 inch (0.0127 mm) larger than the maximum applicable
dimension specified (see 3.1).

2. Dimension “b” shall be the “NO-GO” portion of the gauge and shall
be equal to the minimum applicable dimension specified (see
3.1) accurate to 0.0001 inch.

3. A tolerance’of 0.0001 inch shall be applied minus on the GO member
and minus on the NO-GO member.
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FIGURE 4. Keyslot dimension gauge.

NOTES:
1.

2.

3.

4.

5.

Diameter “a” shall be the “GO” portion of the gauge and shall be
0.0005 inch (0.0127mm) less than the sum of the minimum “D”
dimensionand the minimum “E” dimensionspecified (see 3.1).
Diameter “b” shall be the “NO-GO” portion of the gauge and shall
equal the sum of the maximum “D” dimension and the maximum “E”
dimensionspecified (see 3.1) accurate to 0.0001 inch.
Diameter “c” shall be 0.0005 inch (0.0127mm) less than the minimum
“A” dimension specified (see 3.1).

uDO
Diameter “d” shall be 0.0005 inch (0.0127mm) less than E - —
E-O.00873De.

360 ‘r

Where:

E = minimum “E” dimension specified (see 3.1)

D = nominal “D” dimension specified (see 3.1)

e = total angular tolerance in degrees of the “G”
dimension (see 3.1)

A toleranceof 0.0001 inch”shallbe applied plus on the GO member
and plus on the NO-GO member.
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FIGURE 5. Plug gauge,

NOTES :
1. Diameter “a” shall be the “GO” portion of the gauge and shall be

0.0005 inch (0.0127 mm) less than the minimum applicable dimension
specified (see 3.1).

2. Diameter “b” shall be the “NO-GO” portion of the gauge and shall
be equal to the maximum applicable dimension specified (see 3.1)
accurate to 0.0001 inch.

3. A tolerance of 0.0001 inch shall be applied plus on the GO member
and plus on the NO-GO member.

I 1

SH 13202759

l+=?@m
1, pw

2.SOO(63.500)min
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TOP PLATE I

p+--.6oo(7oo)nlinlin

HOL=

FIGURE 6. Width and mounting surface parallelism fixture.

NOTES :
1. Diameter “a” shall be equal to the nominal “C” dimension specified

(see 3.1).
2. The guide pin and tapered hole shall facilitat~ mating the plate

to the base. The taper of the guide hole shall permit total
contact between the plate and reel mounting surface.
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FIGURE 7. Test set-up for using width and mounting surface
parallelism fixture.
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FIGURE 8. Flange width gauge.

WrEs :
1. Diameter “a” shall be the “GO” portion of the gauge and shall

be equal to the minimum “N” dimension specified (see 3.1).
2. Dimension “b” shall be the “NO-GO” portion of the gauge and shall

be 0.0001 inch larger than the maximum “N” dimension specified
(see 3.l),,a~curateto 0.0001 inch.

3. Dimension c shall provide proper length for the applicable reel
tested.

L. A tolerance of 0.0001 inch shall be applied plus on the GO member
and plus on the NO-GO member.
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FIGURE 9. Flange mounting hole gauge.

NOTES:
1. Diameter “a” shall be equal to the nominal “Q” dimensionspecified

(see 3.1) accurateto *0.0001 inch.
2. Diameter “b” shall be equal to the nominal “D” dimension

specifiedaccurate to *0.0001 inch.
3, Diameter “c” shall be equal to 0.0005 inch (0.0127mm) less than 0.190 -

m
where:

P =

Q =

8 =

q=

ITQEJ
~0 or 0.00873Q8.

the nominal value of the “Q” diameter specified (see
3.1).

total angular toleranceof the “G” dimensionspecified
(see 3.1).

total tolerance of the “Q” diameter specified (see

3.1).

4. Diameter “d” shall be equal to dimension “d” specifiedon
figure4.
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FIGURE 10. Key slot gauge.

NCms :
1. Diameter “a” shall be the “GO” portion of the gauge and shall be

0.0005 inch (0.0127mm) less than the minimum “W” dimension
specified (see 3.1).

2. Diameter “b” shall be che “NO-GO”portion of the gauge and shall
be equal to the maximum “W” dimension specified (see 3.1)
accurateto 0.0001 inch.

3. Diameter “c” shall be 0.0005 inch (0.0127mm) less than the minimum
“U” dimension specified (see 3.1).

4. Dimension “d” shall be equal to 0.0005 inch (0.0127mm) less than
V-O.00673WB,

u’here:

~;= minimuol“t’”dimension specified (see 3.1) accurateto
0.0000 inch.

w= nominal “W” dimension specified (see 3.1) accurateto
0.0000 inch.

8 = total angular toleranceof the “G” dimension specified
(see 3.1).

5. A toleranceof 0.0001 inch shall be applied plus on the GO member
plus on the NO-GO member.

~ Uwe-—
360

0 or

and
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FIGURE 11. Drive hole gauge.
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FIGURE 12. Reel concentricityfixture (5/16-inchcenter hole).

IwrEs:
1.

2.

3.

4.

5.

Diameter “a” shall be equal to the minimum “C” dimension
specified (see 3.1).

Uhen the reel centeringpart is mated to the reel mountingpart,
the runout of surface “d” at a diameter l/2-inch (12.7mm) less than
“a” diameter shall be within 0.0001 FIH.

Unless otherwise specified,the tolerenceon all dimensionsshall
be 0.0313 inch (0.7938mm) (see 3.1).
Adequate clearanceshall be providedwhen a reel is mounted in
the test fixture.

The reel centeringpart shall be providedwith a means of securing
this part onto the mounting part. The securing method shall
positivelyclamp the reel to be tested (see figure 14).

*
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FIGURE 13. Reel concentricityfixture (3-inchcenter hole).

NOTES:
1. Runout of surface “b” at 4.00 inches (101.60mm) diameter shall be

within 0.0001 FIM.
2. Unless otherwisespecified,the toleranceon all dimensionsshall be

0.0313 inch (0.7950mm) (see 3.1).
3. The depth shall provide the proper clearance for the reel and hub

centeringpart when a l/4-inchwide reel or hub is mounted in the
test fixture,

4. The reel and hub mounting part may be a solid part or ❑ay be con-
structed of two separate pieces assembled to form the complete
mounting part.

5. The reel and hub centeringpart shall be providedwith a means of
securing this part to the mountingpart. The securingmethod shall
positivelyclamp the various widths from 1/4 to 2 inchesof reels or
hubs to be tested in the completelyassembledconcentricityfixture
(see figure 15).
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FIGURE 14. Test set-up for concentricityfixture (S/16-inchcenter hole).
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Test set-up for concentricityfixture (3-inchcenter hole).
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FIGURE 16, Test set-up for flangedeflectionmeasurement.-
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